Breast Care apy regimens. This could shift the risk-benefit ratio of adjuvant chemotherapy in favor of chemotherapy. Nevertheless, the identification of patients who profit from chemotherapy is an important and still unsolved problem. With the development of tests that only identify those patients who have an increased risk for recurrence it will not be possible to solve the clinical problem. A test for patients with highly endocrine-responsive tumors should be able to discriminate between those that do and those that do not benefit from additional chemotherapy. Several tests reported to be able to support such treatment decisions, but mostly these tests were evaluated in retrospective analyses with treatment regimens not reflecting the current treatment standards. Also, not all studies were set up in a context that allowed to answer the questions described above [6] [7] [8] . Therefore, several ongoing clinical trials aim to verify these tests with current chemotherapy and endocrine treatment strategies in patients with nodenegative axillary status. Testing for the invasion factors uPA and PAI-1 is the mayor decision factor for chemotherapy in the European trial 'NNBC 3' [10], an RNA gene signature is applied in the European trial 'Mindact' [9] and an RNA test performed on paraffin-embedded tissue is used to guide treatment decisions in the US trial TAILORx [11] . However, all these studies are still recruiting and it will take several years until results are available. More recently, it was reported that some of these tests are capable to identify also patients with involved axillary lymph nodes that have a good prognosis with endocrine treatment alone [12] . Again, these findings need to be confirmed in prospective studies. In conclusion, current knowledge does not allow to reliably identify a distinct group of patients with overall 'low' risk that should not be offered chemotherapy. Therefore, chemo-endocrine treatment is standard also in hormone receptor-positive patients. This is reflected by most current treatment guidelines for breast cancer patients, which do not specify subgroups of patients that should not receive chemotherapy.
In the last decade, a relevant increase in the rate of patients cured from breast cancer has been observed. A substantial part of this improvement in treatment outcome can be attributed to more efficient chemotherapy regimens. However, the broad use of chemotherapy, even in hormonereceptor-positive patients who supposedly have a high probability of being cured with adjuvant endocrine treatment alone, raises concerns about 'over-treatment', especially in node-negative patients. These concerns are caused by the assumption that these patients do not derive any relevant additional benefit from chemotherapy. However, this view is not supported by results from trials comparing endocrine treatment with chemoendocrine therapy, which demonstrate a better outcome for chemoendocrine treatment in the overall patient cohort [1] . Although most trials lack prospective subgroup data, study results are sometimes interpreted in a way that identifies subgroups of patients (e.g. postmenopausal women) that seemingly have no benefit from additional chemotherapy. This interpretation is not supported by current meta-analyses which demonstrate that chemotherapy reduces the risk in all groups of patients, e.g. with older patients still showing significant benefit from chemotherapy [2] . This benefit is also clearly demonstrated in meta-analyses involving patients regarded as 'estrogen receptor poor', who are candidates for endocrine treatment [3] . Several just recently presented studies comparing different chemotherapy regimens showed significant improvements in efficacy also in receptor-positive patients who received endocrine treatment [4, 5] . This demonstrates that additional benefit can be obtained by chemotherapy also in the context of current treatment regimens. In addition, with improvements in the management of chemotherapy-associated toxicity, such as neutropenia and nausea, it is also possible to reduce side effects of chemotherapy. Currently, cardiotoxicity has gained more attention. However, this long-term side effect might be overcome with the development of highly effective non-anthracycline chemother-
